It is generally believed that the increment Ax in the size parameter x = 2r/X (where r is the radius of a spherical droplet and X is the wavelength of the incoming radiation) of the order of Ax = 10-2 is sufficient to resolve all details of the Mie scattering characteristics like extinction, absorption, and scattering cross sections, radiation pressure, or scattered intensity at a given angle. Irvine' and Shipley and Weinman 2 used the resolution of Ax = 10-2 to calculate the fine structure of the Mie scattering for the case of water droplets at the size parameter x between x = 50 and x = 4520. Bryant and Cox 3 used the step in x equal to Ax = 5 X 10-3 to find the fine structure of the backscattering around x = 200 and x = 500.
It is generally believed that the increment Ax in the size parameter x = 2r/X (where r is the radius of a spherical droplet and X is the wavelength of the incoming radiation) of the order of Ax = 10-2 is sufficient to resolve all details of the Mie scattering characteristics like extinction, absorption, and scattering cross sections, radiation pressure, or scattered intensity at a given angle. Irvine' and Shipley and Weinman 2 used the resolution of Ax = 10-2 to calculate the fine structure of the Mie scattering for the case of water droplets at the size parameter x between x = 50 and x = 4520. Bryant and Cox 3 used the step in x equal to Ax = 5 X 10-3 to find the fine structure of the backscattering around x = 200 and x = 500.
In all these investigations a periodic ripple structure with a basic period of about 6x = 0.83 (for m = 1.33) was found, which apparently confirmed the assumption that all details of the Mie scattering had been resolved. It is the purpose of this Communication to show that this is not so, and that many sharp peaks present in all Mie scattering characteristics at sufficiently large x (let us say at x 30) have been overlooked. We also show that the existence of very narrow peaks can be confirmed experimentally and that they may be useful for many practical applications, like monitoring very accurately the droplets growth or evaporation or determination of the complex refractive index of the droplets' material.
Consider, for example, the normalized extinction cross sections (efficiency for extinction) QEXT. The ripple structure with the basic period Ax = 0.83 is observed at small as well as at large values of the size parameter x. The fact that no additional structure is observed between the ripplesl obtained using the computer resolution Ax = 10-2 around x = 50 and x = 100 can be caused either by too large a step in x or by the absence of any additional structure. To resolve which of these two possibilities takes place, we have repeated the calculation of QEXT around x = 100 using a finer increment in the size parameter x. With the resolution of Ax = 10-3 and Ax = 10-4, we did not find any change compared with results using Ax = 10-2. However, a resolution of Ax = 10-5 produced the first surprise in the form of a few additional peaks, and, finally, with the resolution Ax = 10-7 a complete fine structure of the extinction curve was obtained. We have also performed similar calculations at x = 50 for the refractive index m = 1.33 and m = 1.402.
We have found, apart from the structure observed earlier, 1 additional sets of narrow peaks. Each peak in the ripple structure of the extinction, scattering, absorption, or radiation pressure is caused by resonances (sharp peaks) appearing at definite x values in real parts of the Mie partial wave-scattering amplitudes 4 5 an and b,. At higher values of n there are usually more than one resonance in each partial wave an and bn. The fact that the imaginary part of an or bn changes sign at the resonance 4 5 was used to check that we have really found all resonances. Thus there seems to be no need to use even a finer resolution in x in a hope to find additional peaks.
In the specific case of m = 1.33 and x around x = 50 the ripple structure observed earlier is caused by the second resonances in the appropriate partial waves. The narrow peaks associated with the first resonances were not discovered in any previous analyses. The complete ripple structure is shown in Fig. 1 .
In the case of m = 1.33 and x around x = 100, the previously observed structure' is caused by the third-order resonances (Fig. 2) . The first-and the second-order resonances are so narrow that they were not detected in the previous calcula- tions using the size parameter increment of the order Ax = 10-2. The exact position of narrow peaks in the considered three cases is given in Table I .
The same supernarrow ripple structure appears in the absorption cross section if the refractive index has a small imaginary part. Figure 3 shows the changes in the radiative pressure (QPR) and absorption (QABS) for the real part of refractive index equal to 1.33 and for three different imaginary parts (1 X 10-9, 1 X 10-7, and 1 X 10-5) at 100 x S 102. We notice that the background level of radiation pressure QPR does not change significantly with a change of the imaginary part of refractive index. On the other hand, the height of resonance peaks is a very sensitive function of the imaginary part of m. With the change of Im(m) = from 1 X 10-9 to 1 X 10-7, the first resonance peaks disappear completely, and at Im(m) = 1 X 10-5 the secondary peaks are also considerably reduced.
For practical applications we assume that the dependence of the height of a resonance on the imaginary part of the refractive index can be used to determine the Im(m) in the cases when Im(m) is known to be very small (10-5-10-9) . Also, the change of the position of a resonance with time can give very accurate information concerning the rate of evaporation (or condensation) of a liquid droplet. Investigation of this application is currently being pursued.
A few years ago it was assumed' that even if additional narrow peaks in the Mie scattering characteristics would exist, they would be so narrow that they would have not been experimentally observable. With the subsequent development of laser technology the above assumption is no longer valid. If there are very narrow peaks in the Mie scattering characteristics, they should be experimentally observable. And indeed, in the recent optical levitation experiments 6 , 7 very narrow peaks (corresponding to the second-order resonances) were observed in radiation pressure at x 40 and m = 1.47.
This demonstrates that the discussed supernarrow peaks are not an artificial product of a mathematical formalism or the computer code, but a physical reality. The instrumental resolution used in the optical levitation experiments was Ax/x = 10-5, which was not sufficient to resolve the first-order resonances. It is our hope that this Communication will 
